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Abstract: The study focuses on the petrological characteristics, reservoir space characteristics and diagenesis of the
Upper Permian marine tuffaceous deposits in Yuanba area, Sichuan Basin based on thin section observation, analysis of
scanning electron microscope (SEM) and energy dispersive spectroscopy (EDS) , X-ray diffraction analysis, and
mercury intrusion porosimetry (MIP) test. The research results indicate that the tuffaceous deposits interbedding with
organic mudstones and carbonaceous mudstones are in laminae of 0. 1-10. 0 mm thick, and sandwiched within biogenetic
limestones or marlstones, which can be classified into tuff, sedimentary tuff and tuffaceous sedimentary rocks. Under
the joint effect of seawater and hydrotherm, the tuffaceous deposits have been altered by diagenetic effects such as
recrystallization, cementation, metasomasis, dissolution and filling, resulting in a variety of secondary rock types.
Acidic hydrotherm can dissolve tuffs and water-rock reaction serves to reproduce an alkaline environment resulting in
filling or metasomasis of ferrodolomite/dolomite,, gypsum, and a small amount of albite and barite. At the same time, the
alkaline environment is also favorable for the formation and preservation of illite or mixed-layer illite/smectite, which in
turn stimulates the formation of micrometer-scale dissolved pores in tuffs and nanometer-scale intercrystal pores in
authigenic clay. In addition, the directionality of detrital and authigenetic clay minerals, and the existence of laminae in

the tuffaceous deposits are conducive to the formation of bedding-parallel fractures, which have effectively improved the
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reservoir property of the rocks.
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Fig. 1  Schematic map showing the tectonic background of Sichuan Basin and the location of the study area
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Fig. 2 Stratigraphic characteristics of the 3™ member of Maokou Formation to the 1" member of Changxing Formation,

sampling locations and characteristics of cores from Well Yuanba 7, Sichuan Basin
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Fig. 3 Microscopic features of tuffaceous deposits in the Sichuan Basin
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Table 1 Rock components determined by thin section observation for cores from Well Yuanba 7, Sichuan Basin

BEE Um BEIRINOY & 4% AREEIR I &5 L%
HEOORE S s AN R Jita (BoBRzaa AAaR ®RE OF Ka EEke
BO 6934.72 - 5 15 10 — 50 — 20 — — — -
Bl 6934.77 5 — 20 — — 5 40 — 30 — — —
B2-1  6934.98 — — — — — 60 14 6 — — — 20
B2-2  6935.11 - - 10 30 — — 50 — - — — 10
B2-3  6935.16 — 7 20 10 — 8 40 — 10 — — 5
B3 6935.22 15 - 15 15 — — 50 5 — — — -
B3-1  6935.25 — 6 20 15 — — 30 — 10 5 4 10
B4 6935.38 — — 25 20 — — 40 — 15 — — —
BS 6935.50 - - 10 — — — 47 — 15 8 — 20
B5S-1  6935.52 — — 25 10 — — 35 — 10 — — 20
B5-2  6935.54 - 5 20 10 — — 40 - 10 4 1 10
B5-3  6935.56 — 3 24 — — — 30 — 35 6 2 —
B6 6935.69 - 5 5 5 45 — 35 - 5 — — -
B6-1  6935.72 — 5 32 10 — — 35 — 10 6 2 —
B7 6936.01 — 5 15 10 40 — 20 — 5 — — 5
B8 6936.53 - 5 15 10 40 — 15 — 10 — — 5
B9 6 936. 75 — 5 15 10 40 — 15 — 5 — — 10
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Fig.4 SEM features of core samples from the 1" member of Wujiaping Formation in Well Yuanba 7, Sichuan Basin
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Table 2 EDS data of typical compositions of core samples from Well Yuanba 7, Sichuan Basin
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0 Mg Al Si K Ca Ti Fe Na Mn S Cl
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Spot 2 11.84 60. 95 0.85 9.33 13.78 2.28 0.42 0.28 0.27 — — — —
Spot 3 19. 19 55.96 0.55 7.39 10. 62 1.61 — — — 0.34 — — —
Spot 4 14.38 47.33 0. 86 12. 11 19.72 4.73 — — 0. 87 — — — —
Spot 5 85. 88 11.02 0.12 0.50 1.07 0.14 — — — — — 0.11 0.09
Spot 6 13. 04 58.38 — 0.52 0.78 — 13.49 — 0.20 — — 13.59 —
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Table 3 Analytical results of bulk-rock samples by XDR from Well Yuanba 7, Sichuan Basin
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Table 4 Analytical results of clay minerals by XDR from Well Yuanba 7, Sichuan Basin
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Fig. 5 Microscopic features of tuffaceous deposits by oriented large thin section observation in the 1" member of Wujiaping Formation at a

burial depth of 6 935. 22 m in Well Yuanba 7, Sichuan Basin (see Fig. 2a, b for the sampling location and features )
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Fig. 6 Micrographs showing the pore and fracture features on casting thin sections from Well Yuanba 7, Sichuan Basin
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Table 5 Reservoir space characteristics shown by casting thin section observation from Well Yuanba 7, Sichuan Basin
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Fig. 7 Pore and fracture features on SEM images of cores from the 1* member of Wujiaping Formation in Well Yuanba 7, Sichuan Basin
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Table 6 Porosity and permeability values obtained by MIP test of the cores from Well Yuanba 7, Sichuan Basin
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Fig. 8 Micrographs showing the major diagenetic modifications and diagenetic sequences of the tuffaceous deposits in the 1*and

2" members of Wujiaping Formation, Yuanba area, Sichuan Basin
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